rtCA 




CITED BY APPLICANT 



©Int. CI." 

G 03 B 21/62 
H 04 N 5/74 



lB-*B»ttlf (JP) 



© ■» It tli 



^ m «t# ^ 




(A) 



@3£ 

©uts 



A 
A 



©4$ 
©UB 



0S63 - 33736 

®2r§fl PSfP63^(1988)2^13a 



8306- 2 H 
C-7245-5C 



A 
fit 



0861- 178057 
PS6K 1986) 7B293 



to- § 

i . am 

«> 3" TO frb A St L . ^gB7*U Xi.^^©^ 1 iST 
HtjsS ^ ^ - MiS ^ A fcti *f L £ t f * * © 

ffi H Jt © f IJ Jfl *> ?? 

ajflsa^^v-^tziw-r*t>©-e**)-. h c st •? 
it * * £4 a ^* to £ * * y - * -t ^ ^ r * * ° 

tife X 0 t£ W 

A @ IB © u b- 9 y|fflk*#*fc»!>tc % it *S 



0*3 /J> $ Rfc & « K 7- u f 3 ^ © «l ^ Bfe * L . Ix 

tit 9 i" >> * i3 i3 §2 ^ 'J — <Z> t£ fit! TO _b <£ 0 - 
* * t: * v b 1*1 ^ ft 3* ^ . '* fiilStx i2 @ 

yx^^iB«^X«SSiBB^^ 'J - * «: *i U T *\ 
*) »tt2rffl*« h A3* * -tir * 2rlfi*<ttaE $ *IT H 

COck^ilx^r ut^'s * 2£ S © n. Bft M tft 
5 ii:^t. * 1- f % y h 1 cd Jt gf5 {Bfl & 

ft ^ U ^ X 6 ScHTV^. % <3l ^ 5 tC ©ti Oi 

£ n >£> uSi ^ ^)Mx ^: u y x 6 co »S f& 1t HI <fc ¥ iB ^ v 
- 3 co s *t ffl - x ? v-y'2±i:tt A W 



— 199 — 



y 2 L X « *) & #> ^ [SI a> h A 3* r £ <z> ? r . 

ga $ ^ - 3 <D&'iTjjm<D&2 *<*s < *? > * + 

IEL<K?iJLA:*>©T2>*, ryX^JR^CDSS 

m 2 ffiioT£&3t iTfiaMci/r*) at/ 

7 ©TtWflr *> A if ftfflt: <fc *> > x ? y - y 2 

*9ia<W*fe U «fc -5 «h r * R3JBA 
t^SftTttSteCDn ^ h ^ X h ri< » L. < ffiTt* 



* ^ l, t ** # ft * A 3* l. . miffirv.Xi.*? 

cdss i m-cmm ai§ s$ 2 ffiTm^rno^^RJH 
gar y xo. r-^cdsb 2 as — o a tt ft a<^JE*f<z>es 

A3* r v Xi.j&^<z>5s 2 ffir^sit 5-7 

-TSWUScf^ * y - vk:aW>> f£¥#3? 

*^©m2ffi^©Aifft*<$ ^--©ag&^t^tt 

* ♦> * r y x^jR^com 2 ai^js^f iSisr *«dt . 
^^7t5Rc55t^fta:Tai3tr4^7t«^< * *• 



c © m S5 <* cd & ^ ffi 93 t * * . 

19$ 1 H * x * - v 2 |*J K A to L- tc tk 7 V X J* JR 

-3KAJWT*. S s - 3 fcttttWtf- 
x * y - y 2 A 3-f U . r'J Xi.*f 1 is 8 

^iiiaLTm2ffilO^^S3*LTl5^7t^©tb3f 

AtZi£t'AftTx£'y-:'2€ttj-J'f<&. C£>cfc 
^ y M^^cny/^ h <k ^ iS ifi 53 x ^ »; - 

0 a * a? r * ./c *> cd # a 



y - y cd * bij & * s ee 0 ^ ^ i* t> © 

7t144S12CDA««ffi^«a!Ba*< = ft^«CDr y X 

a 3R^i3^^5diE u < fie?($ r »; Xi. 355^-13 

li/SrriB^bTCDm l Bnl4i±S3ia5iUTCDft 

&7t«;te©jgtff * tij^i. 492 x ryx^*^i3 

CDHfttttfM5 # . t l 3 'C v tol7t3^t'^"'&*7"y XJ^^R 1 ?- 

i3cDm 1 0n4CDfemft «vb2o • > tb3t<Mae©m3 
ffiiecDtottft «3^60 * . -r y x a *^13CD tr v ^ 

« 0.5m. tt>^«l7tC«-r «$.7-3<0fH^fttt 
*^17.5 • T * * . 

* ft W CD flr-m * JSl T <3 

m m k: a 3*u tc is ^ 7t ^ « . 7*y x 35; ^ cd m i 



©m 3®16©gB#*JSffii£i§Lfc&x* 'J - ^ 

Gel ® *>> £ x * y - y 2 i:AMl 5 5 - 3 t ^ I* $ 

7 - 3 fz m m. a aj * . 03 *) * ^ — -©a 

3t 58 £ S -ft ^S^^iUt** cko^^^^It. 
i& IS 19 ft a 9 y - ^ © & Jb SB ^ - J&tt © * $S 18 
J:*3^iE^3fi^ftSTA34L,x H-3TS5tl/ 

AS lr>ftfl£"CiiJW*$**3fe*8*3l"*"» * * y - v 
y -y©STep«: — * *B&©3tm8«fc 9 A & <^ft 



£ C> C £ C # * • 

iEcAaiW'r*3t^©ry 2 ©is- 

©A^ft^&^BS^ft^S^'hc* < * £ o 

* y - v- AfJ"r^"#^tv«^ 7 - 37S^lt 

y - y^lAltt^^o^f ti^^i 1 ^^ v 

X^£^©^2^5^©A3*ft;6<£&*t©K!#£ 
< tti. t£ T * — 3£ Jfc 0tf K * T li 3& 2 

ftSTX^y-^AS^afl-ftttx m 2 iB © 

a *t ft # ft * *) *b $ < <k tt a: & r £ je at r * 

L.7tK5C«^2®^QA5tfttigS^«fc*3'J^ < *£ 

»9v co®^@wiSiau. -oTor.'iXAtf 



«B3B3 63-337;w (3) 

S -b SB £ - * IS © ?t $S 1 8 cfc *) 'h £ v % ft BE T? lis 

tt-r * * y - v © «b-©g&#tc a*j 

$ =7 - 3Tg:£t$*irt:&x* y - y -b» © * +" fc" 

*vhl©F*3H^A3t-r* *«tflt«l*'* 7 - 3 t: A 

w * r-iff » * * t* * v h 1 © j*i a c a -r ^ . 

# Jb <fc x H-3TRH6T*^J-y2t: 
H*7t*&©A3tftS:iix x^y-y©SJbSBK:A 

sit* &j&©ft*si9© a** ft exn-yfl 

^TS5-t?£iil^^l«^©3t«I19©ai^ftS©l5ia 
tf]T&<3. c ©«5E*k© Altft l£*l*oft&&x 
^ y - y©i*©e5^*tcA5^T<>^^ y - y 2 tc 

aox^y-yz -*© Aaift la^ttifcsjft ©t*r 
n * « t& r — & $k is © # a* 1 8 © a it ft ^ ^ b ^ a> 

SBtM*A£ ^ C £ ftfr Z> . X*y-v2^©A 
Itft *Ai* < S £ . 7- y X^3R^©^ 2 ®15^ 
© A 3* ft « >h S < * © T s $ 7-3TS9at 
X ? y y 2CC^-5>^tiS©Sg2ffl^©A3tft«^ 



^.awl/c^x^ y - v^i^r^aj^r & . * © 

X a y - y iEM©^^^^^ «att-t*rr . 
m4[gic^:'rj;^c> iec as tfft ^ ^ y 

- ^A«t *^-7tti. 3B2ia^©AWft?!> < Br.^ 

»j:»i'h* <«9, m 2 m 15 ^ e rr 3S ia u ^ ^ y 

< T $ * C i tt « ^ . 
^<ft^^^©7t*«©A3tfttt^5llI^^mW^ 

n^cfc^tcx^y-^© ± g& &. T SB T « 4> /C^U 

r y x^^^i3©m 1 ffiH^^^ft^-^^^^-r 

Ih£ W © ^ 

B* ± i£ ^ *: C <b < * % n ^ *c cfc n . }5 ¥ 5t 3? k 
«tT$4«>i:ffiSti c i tc <fc «) * + tr % y h 

x $ 5 - k m s iz a tb st -r z> 7t © r y x 



201 — 



A&^CDm2p^CDAI*ftri<:£S$fCDES#ft<fc*) 

U < T <? * # ft « x ^ V - v ^ o A H 8$ i& ^ 
tt* 7 - S It & cd if A It »# cd ^ r ft a> <r> 7* »/ 

X^^^CD^2®^CDA34E#:££3*CDBSI*ftJ: 

V-^cD^^^^f^SUrrMia. m 2 ID t* ft* cd 
* V - v-TEiiggi ftSfccDtt^ 

1 H CD iS & S X ? 'J - ^C^lt^HU^Tcfc^X^ 'J 

s mit&ifmT- is * v 3 v ^scDm/3c^^r m 

BU ^ 6 5 lEltC^ Lfe JS^lf 1/ t-->- g v 

?£EtCffl^*t£$fcCDiBiSSX:? V - ^CDf*j£*7K 
-f 0r ® Bk ^7ia«m6I3^:^^/ctt*cDiSiaSI 



63-3373(1 (4) 

^^^^cD^^^^^r^Ac^cD^g^^Mgi-cib 
* • 

12 iSfttttS. 13 7 ') X + 14— — 

/'J X A 5?^CDg$ 1 jE. 15 r V X A 3t^CD!& 

2 ffi . 16 Jf, m M tffi CD 35 3 M o 

^JiACDft^ #il± 



55 2 121 




13 -f^XJ-te 



A5 *2 6b 



18 




/7 



!9 



;/ 



i 

/ 



/ 





— 202 — 



WHBB3 63-337315 (5 



*S 4 E3 





£ 5 m 



m 6 m 



> > * > > > > J J 7 




t t t t i—L 




— 203- 



f 




-204 — 




( 1 9) JAPAN PATENT OFFICE ( JP) 
(12) KOKKAI TOKKYO KOHO (A) 
(1 1) Publication number: 63-33736 
(43) Date of publication of application: 1988.2.13 
(51) IntCl. 4 
G03B 21/62 
H 04 N 5/74 

(54) Title of the invention: Transmission type screen 

(21) Application number: 61-178057 

(22) Date of filing: 1986.7.29 

(72) Inventor: Murao Tsugio; Miyatake Yoshito 
(71) Applicant: Matsushita Electric IND CO LTD 



1. Name of the Invention 

Transmission Type Screen 

2. Claim(s) 

This is a transmission type screen with the following properties. The 
projection luminous flux made incident on the incidence -side 
surface of a transmission type screen is refracted on and transmitted 
through a first face of a prism element, totally reflected on a second 
face 15, refracted on and transmitted through 3 third face 16 of the 
outgoing-side surface and is almost vertically outgoes from the 
screen. Since the angle of incidence of the light, which is made 
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vertically incident on and is vertically reflected from the mirror 3, 
on the second face 15 of the prism element is smaller than the 
critical angle of total reflection, the angle of incidence on the second 
face 15 of the prism element is smaller than the critical angle of 
total reflection at the time of incidence on the screen or at the time 
of reincidence on the screen after reflection on the mirror with 
respect to all of the light which is reflected on the mirror 3 and is 
returned to the screen. 

3. Detailed Description of the Invention 
Application Field 

This invention relates to the transmission type screen effectively 
used in projection type display devices. It is mostly used when 
projecting projection luminous flux to the screen in slant direction. 

Description of Prior Art 

There is a well-known way, when in order to obtain full screen 
television picture, television picture is outputted to comparatively 
small picture tube and then enlarged by the lens and projected to the 
screen. Presently one can observe significant progress of projection 
type television devices of the system, in which due to improvement 
of the picture tube, projection lens and transmission type screen, 
optical and circuit types are arranged inside the cabinet, and picture 
is projected from transmission type screen rear. Moreover, recently 
in order to maximally lessen the depth of projection type television 
device of that system, systems where luminous flux from the 
projection lens is outputted to the transmission type screen in slant 
direction are proposed (for example, Patent No SHO-5 7- 109481). 

Structure of such projection type television device is schematically 
shown in drawing 5. Transmission type screen 2 is placed to the 
front side of the upper part of cabinet 1 . There is a flat mirror 3 in 
the upper end. In the lower part picture tube 5 is installed with face 
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plate 4 directed to the top. In the upper part of the picture tube 5 
there is projection lens 6 installed. The picture outputted to the 
picture tube 5 is enlarged and projected to the screen 2 due to end 
image effect of the projection lens 6 and reflection effect of the flat 
mirror. However, since luminous flux outputted from the projection 
lens 6 is transmitted to the screen 2 in very slant direction, depth of 
the flat mirror 3 becomes smaller and it is possible to remarkably 
lessen depth of the cabinet 1 . 

In the rear of screen 2, as shown in drawing 6, there are triangle- 
shaped prism elements 7 arranged in strict order. After refraction 
and penetration of the first side 8, ray 9 directed to the first side 8 of 
the prism elements 7 is completely reflected at the second side 10 
and turned back to the previous direction. In this way, even though 
rays are directed to the screen 2 very slant, due to the ray turn-back 
effect of the prism elements 7it is possible to project bright picture 
to a spectator situated in front of the screen 2. 

Problems to Be Solved by the Invention 

In case of using screen 2 (drawing 6) in the projection type 
television device, the structure of which is shown in drawing 5, 
there is a problem that picture contrast is remarkably low when 
watching in a bright room. 

The problem may be explained in the following way. 

As shown in drawing 7, if the screen 2 is lighted with external light 
in front upper direction, after ray 11 possessing some incidence 
angle has entered the screen 2, it is completely reflected at the 
second side 10 of the prism elements, passes through the first side 8 
and reaches the mirror 3. The ray reflected from the mirror 3 enters 
the screen 2 again, passes through the first side 8, completely 
reflected at the second side 10 and is out putted to the screen 2 at 
angle close to the output angle of the projection luminous flux. 
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Since such ray 11 is observed being mixed with the projection 
luminous flux, which is necessary for picture forming, contrast is 
remarkably low. 

In this invention we have taken the aforementioned point into 
consideration. It is a transmission type screen with very compact 
cabinet (owing to the slant projection luminous flux) and, in the 
same time, it is a screen that provides watching in a bright room 
with good picture contrast. 

Means to Solve the Problem 

To solve the problem mentioned above, transmission type screen of 
this invention has triangle- shaped prism elements arranged in the 
incidence side of translucent board. Projection luminous flux is 
transmitted in slant direction via the mirror, refracted and penetrated 
at the first side of the aforementioned prism elements, completely 
reflected at the second side in the previous direction and refracted 
and penetrated at the output side. Then, it is vertically reflected 
from the mirror, on the second side smaller than the critical angle of 
total reflection. 

Effect 

According to the aforementioned constitution, as for external light, 
which is outputted from the output side to the screen, completely 
reflected at the second side of the prism elements, reflected at the 
mirror and directed to the screen again and trying to be outputted at 
angle close to the projection luminous flux, incidence angle for the 
second side of the prism elements either in the way to or in the way 
from the mirror must be smaller than the critical angle of total 
reflection. Since it is refracted and penetrated at the second side of 
the prism series, the external light outputted at the angle close to the 
projection luminous flux disappears. That is to say, it is a screen 
providing good picture contrast even if watched at a bright room. 
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Application Example 

Here we make explanations on the application example for 
transmission type screen of this invention referring to attached 
drawings. 

Drawing 1 displays a cross section of the parts used in the center of 
the transmission type screen of the application example of this 
invention, 12 is translucent board, 13 is prism elements. In the 
incidence side of the translucent board 12 there are triangle-shaped 
prism elements 13 arranged in strict order. The prism elements 13 
are constituted by the first side 14 (refraction side) and the second 
side 15 (complete reflection side). As for the output side, the 
projection luminous flux possesses the third side 16 (refraction side) 
in the refraction/penetration part. 

Refraction rate of the translucent board is about 1492, vertical angle 
of the prism elements is 45 degree, inclination of the first side 14 of 
the prism elements towards the central axis 17 is about 20 degree, 
inclination of the third side 16 of the output side is 60 degree, the 
prism elements 13 pitch is 0.5 mm, inclination of the mirror 3 
towards the central axis 17 is about 17.5 degree. 

Effect of this invention is described below. 

As shown in drawing 1, projection luminous flux, which has 
reached the transmission type screen incidence side, is refracted and 
penetrated at the at the first side 14 of the prism elements 13, 
completely reflected at the second side 15, refracted and penetrated 
at the third side 16 of the output side and reaches the screen almost 
vertically. 

In case of prior screen shown in drawing 7, typical example of the 
ray outputted from the output side to the screen 2, reflected at the 
mirror 3 and outputted again to the screen 2 is shown in drawing 2. 
Dashed line 18 in drawing 2 indicates a ray entering the mirror 3 
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vertically or, in other words, the way to and the way from the mirror 
are identical. Rough dotted line 19 indicates a ray, which enters the 
top of the screen more vertically, than that of the dashed line 18, 
and being reflected at the mirror 3, is outputted from the bottom of 
the screen with angle bigger that of the dashed line 18. If incidence 
angle for external rays entering any part of the screen is smaller than 
that of this ray, they do not return to the screen after reflection at the 
mirror 3, but proceed to the cabinet 1 in the lower part of the screen 
or to the projection lens 6. 

Rough dotted line 19 also indicates a ray, which proceeds in 
completely opposite direction and enters the lower part of the screen 
with angle bigger than that of the dashed line 18, and after reflection 
at the mirror 3 is outputted from the upper part of the screen with 
angle smaller than that of the dashed line. If incidence angle for 
external rays entering any part of the screen is bigger than that of 
this ray, they proceed to the internal wall of the cabinet 1 in the 
upper part of the screen after reflection at the mirror 3, or enter the 
internal wall of the cabinet 1 directly without incidence to the 
mirror 3. 

According to the aforementioned, incidence angle of the ray, which 
returns to the screen 2 after reflection at the mirror 3, alters from 
incidence angle of the ray 19 shown with rough dotted line, which 
enters upper part of the screen, and output angle of the ray 1 9 shown 
with rough dotted line, which is outputted from the lower part of the 
screen. All the rays with some other incidence angle do not return to 
the screen 2 regardless of what part of the screen they enter. 

Besides, it is true that either screen 2 incidence angle or output 
angle of the ray, which returns to the screen 2 after reflection at the 
mirror 3, must be equal to or bigger than incidence angle of the ray 
18 shown with dashed line. If incidence angle to the screen 2 
becomes bigger, incidence angle to the second side 15 of the prism 
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elements becomes smaller. That is why incidence angle to the 
second side of the ray, which returns to the screen 2 after reflection 
at the mirror 3, must be equal to or smaller than incidence angle of 
the ray 1 8 shown with dashed line. 

By the way, the screen shown in this application example is 
constituted so that, as for the ray entering the mirror 3 vertically, its 
incidence angle to the second side 15 of the prism elements 
becomes smaller than the critical angle of total reflection. That is 
why, as for the rays, which return to the screen after reflection at the 
mirror 3, either in time of incidence to the screen or in time of 
reincidence to the screen after reflection at the mirror 3 incidence 
angle to the second side 15 of the prism elements becomes smaller 
than the critical angle of total reflection. That is to say, in this 
application example there are no rays remarkably lowering picture 
contrast when outputted from the screen following such rays as 
shown in drawing 2. 

As shown in drawing 3, external rays entering the screen with angle 
close to output angle of the projection luminous flux are completely 
reflected, and incidence angle to the second side does not become 
smaller that the critical angle. However, in case of reincidence to 
the screen after reflection at the mirror 3 incidence angle to the 
second side becomes smaller than the critical angle, and the rays are 
outputted to the front part of the screen after incidence to the prism 
element located one step lower, but since most of them are refracted 
down strongly, as shown in the same drawing, they are not 
outputted in direction to the spectator in front of the screen, and 
there is no remarkable lowering of picture contrast. 

As shown in drawing 4, as for external rays entering the screen with 
still bigger angle, their incidence angle to the second side becomes 
smaller than the critical angle. They refracted and penetrated at the 
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second side 15 and do not return to the screen, and there is no 
remarkable lowering of picture contrast. 

Since incidence angle of rays from the picture tube at the top and 
the bottom of the screen changes a little from the value in the 
central part (drawing 5), good contrast can be obtained by means of 
changing inclination of the first side 14 of the prism elements 13 
towards the central axis 17. 

Effect of the Invention 

As we have explained above, the transmission type screen of this 
invention has a very compact cabinet owing to slant arrangement of 
the projection luminous flux. In the same time, there is an advantage 
that good picture contrast can be obtained, because screen thickness, 
prism elements structure etc. are selected so that incidence angle to 
the second side of the prism elements for the ray vertically entering 
the mirror becomes smaller than the total reflection critical angle. 
As a result, external rays, which remarkably lower picture contrast, 
are not outputted in direction to the spectator in front of the screen, 
since either in time of incidence or in time of reincidence after 
reflection at the mirror, incidence angle to the second side of the 
prism elements is smaller than the total reflection critical angle. 

4. Explanation of Drawings 

Drawing 1 is a cross section showing structure of the transmission 
type screen of the application example of this invention. 

Drawing 2 is a cross section explaining typical way for the ray, 
having been problematic for prior transmission type screens. 
Drawings 3 and 4 are cross sections explaining way for the ray 
entering the screen frontally (transmission type screen of drawing 1). 
Drawing 5 is a cross section showing constitution of the projection 
type television device. 
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Drawing 6 is a cross section showing constitution of a prior 
transmission type screen used in the projection type television 
device shown in drawing 5. 

Drawing 7 is a cross section to explain way for the ray remarkably 
lowering picture contrast at a prior transmission type screen shown 
in drawing 6. 

12 translucent board. 

13 prism elements, 

14 first side of the prism elements, 

15 second side of the prism elements, 

16 third side of the output side. 
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FIG. 1 FIG. 2 




FIG. 3 FIG. 4 
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FIG. 5 



FIG. 6 
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